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(54) YCTPOflCTBO fl/lfl PAClUMPEHllfl 
CKBAXHH 

(57) H3o6peTeHMe othocmtch k ropnoA npoM- 
th m CTpoMTen wrrey h m.6. Mcno/ib3oeaHO aha 
COOpyxeNMA CKBdKHH noA npenBTCTBM»MM 
K3K c OAHOBpeMeHHoA npoK/iaA*ofl icoxyxa 
m/im Tpy6onpoBOAa. Tax m 6e3 npoiaiaA*". 



Uenb - noBtitueHwe h3ac)#chocth pa6oTti. Yct- 
PoActbo coAepxwT Tpy6y-/iMAep (TD) 1 1 icoxcyx 
(K) 9, npMBOAHoA Ban 2 m pa6oMMfl opran (PO). 

riOCiieAHMft BUnO/lHGH fi BMA6 KOHMMBCKOrO 

pacicaTWBaiotuero MexaHH3Ma. «a uieflicax skc- 
ueHTpMicoBoro Bdiia 3 xoroporo pacno/ioxeHbi 

K0HMHGCKM6 K8TKM 5. flpOAO/lbMbie OCM K3TJC0B 

5 pacnoiioxeHU nbA yr/ioM k-ocm-PO; Bail 2 
CKpeniieH c PO m paaMemeH c B03Mo*HocTb*io 

BpaiUeHHSI B ID 1 MilM B K9. OAHM KOMeil PO 
C06AHH6H C B03MO*HOCTbK> BpdUieHM* T/l 1 M 

APyroA - c K 9. Pe6pa 10 pacnoiioxeHU cum-' 

MGTpMMHO OTMOCMTeilbHO OCM PO, M MX KOHUtJ 

33KpeniieHU Ha Hapyxoiux noaepxHocntx Til 
1 m K9. ripu BpameHMM ea/ia 3 Bpauiaercfl m PO. 
a aro kbtkm 5 oSicaTbt Baxxrcn no 3a6oto pacta m- 
pneMoA ctBWKMHU, npowaeoA* yrwioTHOHMe 
rpyHTa b paAMa/ibHOM HanpaajieNMM. flpM 
BCTpew c BanyHOM pe6pa 10 BABBiiMBaior ero 
e rpytrr mam pa3pyuiaipT. 3ma.. 
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l43o6peTeHUe othocwfch * ropHOA npo- 

MWUJ/ieHHOCTM M CTpOHTe/lbCTBy M M0K6T 6UTb 
MCnOT1b309dHO AHA COOpyxeHMfl CKB33KHH noA 

npcnuTCTBUJiMM, xax c oflHOBpeMeMHoA npo- 
KA8AK0A xoxcyxa ham TpyConposoAa, tbk m 6e3 

npOKABAKM. 

UBAb M306pGT6HH51 - nOBWUieHMB MBACJK" 

hoctw pa6cm>i. 

Ha <|>Mr.1 noxa38Ha cxeMa crpo wreA bct sa 

KpHBOAMHBAHOA CKB8*MHU C OAHOBpeMBHHOA 

npoxnaAxoA Tpy6onpoBOAa; Ma <J>wr.2 - ycr- 
poAc ;bo, npOAonbHwa paapea: Ma 4>wr.3 - pa3- 
pc3 A-A Ha <t>wr.2. - 

ycrpoftCTBO A«» pacuiwpeMMJi cxbbxcmh 
coAepxHT TpyCy-flMAOp 1 . b xotopoA ycTaMOB* 
AeM Ha npoMexyTOMHwx onopax (ne noxa33Hw) 

C B03MO*HOCTbK> Bp8tU6HMfl HpMBOAHOA B8A 2. 

Pa6o<sHA opraH BunonHen b bma© pacxaTUBa- 
iQiuero MexaHM3Ma c skcucmtpmkobum aa/iOM 
3, na uieAxax 4 xoroporo pacnonoweHbi kohm- 
lecxMe kbtkm 5. nooAonbMwe qcM cmmm6TPmm 
pacnoAOXBHU noAymoM 1-6 x npoAOflbMOA 
ocm pa6osero opraHa tsicmm o6pa30M, mto npw 
spaiueHMM Ba/ia 3 xbtxm 5 xaT»TCfl a 3a6oe 
CKBaKMHu no cnwpa/iM soxpyr npoAOAbHoA 
ocm. YxaaaHKuA ynwi onpeAenaer uiar xanca 5 
- noAasy ero 3a oamh o6opor Boxpyr npoAO/ib- 
hoA ocm paGonero opraHa. Oamh xoHeu *ana 3 
xMHCMaTvmccxM conaaH c npMBOAHMM bbaom 
2. HanpMMep. nocpCACTBOM My$Tu 6 m ycra- 

HOBAeH C B03MOXHOCTbK> BpdtUCHMA H8 nOA* 
UJMnHMKOBOA Onope 7 OTHOCMTBAbHO 

Tpy6«*/iMAepa 1. ApyroA xoneu ea/ia 3 ycia- 

HOBJIBH C B03MOXHOCTbK> BpdUieHMfl B Onope 

8 Ann paSosero opraHa. xoropast pacnonoxe- 
Ha BMyTpH npoxAaAuaaeMoro xoacyxa 9. Tpy- 
6a-AMAep 1 m xoxyx 9 cocamhbhm mokay 
coGoA pe6paMM 10. Koropwe pacncuioxeHbi 

CMMMOTpMHHO OTHOCMT6AbH0 npOAOAbHOA OCM 

pa6oH6ro opraHa m oxBaTUBax>T paGowA op- 
raH. KaxAoe pe6po 10 oahmm xohuom 3axpen- 
neHo t HanpMMep. c noMombio CBapKM Ha 
' BHeuiHeA Goxo&oA noBcpxHocTM Tpy6w-flMAe- 
pa 1 , a APyrMM kohuom - Ha bhciuhcm GokoboA 
noaepxHOCTH xoxyxa 9. flMaMetp xohmmcckmx 
KdTxoB 5 pacxanjBaiouiero MexaHM3Ma y Be/m- 
HMBaeTCA ot Tpy6u-AMAepa x xoacyxy 9. npn- 
BOAHOA Ban 2 npMBOAHTC* bo BpamoHMB or 
GypOBoro cranxa 11. xoropbiA ycTdHoaneH c 
bo3m6xhoctvk> nepeMemeHMn no paMe 12, yc- 

TdMOBAOHHOM B pa60S6M XOTAOBdHO 13.K0XyX 

9 moxbt noAAap^xwaaTbCfl na secy c no- 
Mombio. HanpMMep. TpySoyxnaAMMxoB (hb no- 
xasaHu). 

YCTpOACTBO M* paCUJMpeHMA CXBBJKMH 
MOX6T MMBTb MHBBHTapHUO C6KUMM 14 M 15, 
C06AMH0HHUB COOTB0TCTBBHHO C TpyOoA-AM- 

AepoM 1 m c xoxyxoM 9. HanpnMep. c no- 
MOtubK> caapxM. 



YCTpoAiTBO AH* paCUiMpBHMft CKBdKMH 

pa6oT86T cnaAyx>tuMM o6pa30M. 

113 pa6oMero xoT/ioBana 13 c noMOiubK) 6y 
poaoro daHxa 1 1 npo6ypwBaeTCJi nMOHepnan 
5 CKBdJXMHd ao BuxoAa Tpy6u-AMAepa 1 na no- 

BepXHOCTb B npMeMHOM K0TA068H6 (MO nOKd- 

38h). KxoHMyTpy6w-iiMAepa 1 bmbcto OypoaoA. 

rOAOBXM npMCO0AMH5«IOT MHB8HT8pHyK> CBX- 
UMK) 14, X XOHUy CeXUMM 15.npMCO0AMHfllOT 

10 xo>xyx 9, noAAepxMBaeMuA TpySBoyxAdAMMxa- 
mm. 3aTeM BKJixwaioT npMBOA BpameHMH 6ypo- 

BOrO CT8HK8* 11. KOTOpblA. flpMBOAMT BO 
Bp8U(6HM6 npMBOAHOA B8A 2 M XM HBM8TMMBCKM 
COBAHHBHHblA C HMM BdJI 3 pa60M6rO OpraHd. 
15 n pM. B p3 mGM MM B8A8 3 KBTKM 5 06X0TUB8I0TCSI 

no 3a6ox> paciuMpneMoA ckbb)xmhu, npOMaao- 
A« ynflOTHBHMB rpyma b paAHaiibHOM nanpaa- 

AeHMM, OCyiUeCTBiMfl npOTBCXMBaMMB 38 CO60A 

20 xo)xyxa 9. B c/iyMae hco6xoahmoctm AonoAHM- 
re^bHoe ycM/iMe Ann npotacxMB8HM« xo)xyxa 9 . 

MOKHO C03AdBdTb nOAdTMMKOM SypOBOrO 

CTanxa 11, KOTOpwA nepeAaat ycM/ine nepe3 
Tpy6y-/iMAep 1 m pe6pa 10 xoycyxy 9. npM stom 
25 pa6oMMA opraH paarpyxeH ot oceawx ycMiiMA 
noAaTMMKa 6ypoaoro craHxa 11. ripn BCTpene 
pa6oMero oprana, HanpMMep, c BatyHOM xdTKM 
5 BAaaiiMBaiOT ero b rpym*, ecnn no3BOA»xrr 
pa3Mepbi Banyna. Ecam pa3Mepu saiiyHa ne 
30 no3Bon«K)T xaTxaM 5 ba8bhti» ero b rpyHT, to 
bo B33MMOAeAcTBMe BCTynax>T peSpa 10. koto- 
pwe npeAOxpaHstxyr kbtkm 5 m eecb pa6oMMA 

OpraH OT nOAOMOK. flpM STOM paCCT0BHM6 

MexAy coceAHMMM pe6paMM 10 no nepMMerpy 
35 p56osero opraHa onpeAenneTcn P3Cmothhm 
nyreM c yMeTOM xapaxTepMCfMKM rpyHra, Awa- 
MeTpa pacuiMpneMoA cxaaxcMHu, yr/ia KOHyc- 

HOCTM KdTKOB 5 M MX XO/IWeCTB8. Pe6p8 10 

BocnpMHMM8K>T Ha ce6» H3rM6aiomMA MO- 

40 MeHT, B03HMKaK)IUMA npM 8mtCblB8HMM CMCTO- 

m« Tpy6a-AMAep 1-xo)xyx 9 a aaAannyio 
xpMBOAMHeAHyx> t paexTop m x>. npeAOxpaHsifl 
ot yxa38HHUX narpy30K paSonnA opraH, hto 
AonoAHMTenbHO nosuuiaer HaA&xHOCTb ero 
45 pa6oTw. 

npM paCUIMpeHMM CKBBKMHbl 603 npO- 

XiiaAKM xo)xyxa 9 ycrpoAcTBO pa6oraer aHaAO- 
rMMHO. B 3tom c/iyMae xoxcyx 9 HO 
npMCoeAMHPxrr x mh BBHTapHOA cbkumh 15 m 
50 noc/ieAMflfi npM nepeMemeHMM ycrpoAcTaa b 
rpyHre BunoitHfter pOAb cra6M7iM3aTopa na- 
npasneHMH pacuiMpeHMH. CTa 6m/j m 3a umm hb- 
npaa/ieHHfl pacuiMpaeMOA ckb8xmhu 
cnoco6cT8yeT Taioxe m Ha/iMHMe pe6ep 10. B 
55 A8MH0M CAysae bxak)h6hm6 npMBOAa noAaTMM- 
xa 6ypo8oro CTanxa 11 mokho ne npoM3BO; 

AMTb. 

OopMyna M3o6peT6HMn 
YcrpoAcTBO Ana pacuiMpeHMn ckbbjkmh. 
Bx^iosaximee Tpy6y-AMAep, KO)xyx, pbCommA 
opran, oamh xohbu xoToporo coeAMHen c Tpy- 
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6oO-flHAepoM. a APY"* ~ c-K03«yxoM c B03- 
MO*HocTb» BpameHMH. m npnBOAMO« Ban. 
citpenneHMuft c paOowM opraHOM. o x n M i a- 
» m e • c « tcm. htOi c uenuo hobmuibmmsi 
HaAexHOCTM b pa60Te. pb6omm« opraH aunon- 
M6H a BWAe KOHvwecitoro pacKaTUMiotuero 

t*exaHH3M8 C aiCCUBHTpMltOBUH B8/10M mcko- 
HWeCKMMM KaTKBW. yCTBMOB/IBMMbtMM H8 



3KCU6HTPMKOBOM Bany. M npOAOflbMUB OCM KO- 

ropux pacnoJioxeMU noAyr/«OM it npoAonkHO* 
ocm paCoMero opraHa. npM stom ycTpoflCTBO 
cHaOxoHO pe6paMM. cmmm6tpmmho pacnono- 

X6HHUMM OTHOCHTWIfcMO flpOAOflbMOfl OCM P»* 

CoMero opraHa. worn** wnopux saicpanJMMU 
Ma Hapy*Hiix noBepxHOcm TpyOu-AMAepa N 
icoxcyxa, 
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(56) USSR Inventor's Certificate No. 977617, cl. E 21 B 7/28 (1981). 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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